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APPENDI X A

Per sonnel conmuni cations cited in text:

Agaj ani an, Jeff. USGS-San Diego. 3/5/97. Provided updated flow
records for USGS gauge stations 11046000, 11044300, 11046700,
11402000.

Ball, Orville. Research fishery biologist, per. comm. 2/21/96.
I nterviewed Native Americans on Pauma Reservation about fish.

Boyer, Dave. 1/20/95. Biologist, USMCB Environmental Security,
Canp Pendleton, CA. Provided the account of a trout found by
gane warden in San Mateo Creek.

Brain, Allen. 5/27/97. Many recollections growing up and fishing
the Santa Margarita River and De Luz Creek. Sent photo of him
and two fish caught in the 1940's.

Brown, Jim 2/20/96. Fishermen. Recalled catching 15" steel head
and hatchery trout near Fallbrook in 1967-68.

Buck, Slader, 8/3/96. Canp Pendleton Environnental Security
bi ol ogi st .

Chase, Shawn. 1997. Entrix, Inc. Monitored results of fish |adder
and fish screen in the Santa Cara River.

G emens, Marion. 5/9/1997. Long time resident of Fallbrook, CA
worked on a Santa Margarita River ranch as a teenager and
fished the San Mateo Creek in the 1930's (born 1918).

Downi e, Scott. 1996. CDFG fishery biologist. Co-authored Habitat
Typing Manual, Fortuna, CA

Gusti, Mke. 8/5/96. CDFG  Conducted native fish surveys in 1995
on De Luz Creek and the San Margarita River. Electra-shocked
San Mateo Creek with no steel head observed. Also provided an
account of a warden stocking brown trout in San Mateo Creek in
1988.

G eenwood, Allen. San Diego County trout advocate. Wote proposal
for the restoration of San Mateo Creek. History of trout
plants in San Diego County. Provided interviews of several old
time San Diego area fishernen.

Henke, Ed. 1/12/95. Keynote Speaker of southern California

St eel head Synposium 3/28/96. Ventura, CA. Currently lives in
Ashl and, Oregon.
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Hol I and, Dan. PhD. 2/12/96. Anphibian and southwestern pond turtle
expert. Participant in surveys of Base lagoons in the spring
of 1996, and the North Fork San Onofre Creek during spring of
1997,

Jenz, Jim 2/13/97. Santa Margarita River Wter-master, Confirned
fl ow dat a.

Jessup, David Sr. 2/21/96. Fished San Diego County in the 1940's.
Recal | ed catching rainbows in the San Onofre Creek and Santa
Margarita River. Provided notebook on the history of fish
plants in San Diego county going back to 1900's.

Jong, Bill. 2/15/96. CDFG fishery biologist, Anadronous Branch,
Arcat a.

Kranmer, Richard. 6/18/97. CDFG warden in the 1940's. Fished San
Mateo Creek in the canyon area, Base gravel pits, and estuary.

Maytorena, Marty. 5/7/1997. CDFG gane warden for Orange County.
Recal | ed stocking brown trout from Fillnore Hatchery in the San
Mat eo Creek 1983-1985.

Netti, Steve. 1/18/95. San Diego Fly Fishers. Volunteer for CDFG
stream surveys in southern California and provided an account
of on adult steelhead from San Mateo Creek in 1991.

Ni el sen, Jennifer. 2/15/96 & 8/5/96. (Genetics expert. Conducted
o\a studies of southern California steelhead. went through the
UMWEZ fish collection, CAS fish collection and the Snithsonian
collection fromearly Railroad Survey for DNA sanples.
Stanford University, Hopkins Marine Institute.

Phifer, Dave. 1997. Letter fromretired Lt. Col., worked on Canp
Pendl et on mapped the geology in the 1950's and fished the back
country of San Mateo Creek. Caught snall trout in the San
Mateo Creek near fisherman Canp in the C eveland National
Forest.

Shi pek, Florence. PphD. Anthropologist. 5/1/97. Wrked extensively
on the culture and history of the Pauma, Rincon and La Jolla
Indian tribes. Interviewed nenbers of tribes to learn cultural
history. Conducted interviews with members of the Luiseno
Indian tribe in the 1950's and 1960's who were young in the
1890's and 1900's and harvested |arge fish (presumably southern
steel head) fromthe San Luis Rey.
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Stromberg, Steve. 9/17/96. M. Stronberg, contacted CDFG
questioning why the southern extent of southern steel head was
Mal i bu Creek. CDFG fisheries biologist A ex Vehar, forwarded
his name to John Lang CCFWO, and he was interview for this
report. Past resident, surfer, fishermen of the southern
coast. (Cbserved many steel head fry in the estuary of San Mateo
Creek in August. Hi s |last observations were in the late
1980's. Saw a school of themfromone foot away by RR trestle
and along the north side of |agoon, patches of algae in water.
CGot a round in lagoon in a canoe. He also mentioned catching a
15 inch steel head bel ow Fisherman Canp in the d evel and
National Forest, in 1977. Currently lives in Studio Gty, Los
Angel es, CA

Sut herland, George. 2/8/96. Trout Unlimted. Contact for ad in
| ocal paper requesting steelhead information. Interviewed Tom
Tanaka, a farmer on San Mateo Creek who caught steel head adults
in the winter of 1986, near the |eased farm and.

Sweet, Sanuel S. PhD. 2/20/96. Depart. of Biology, University of
California Santa Barbara. Arroyo toad expert.

Ulmer, Linda. 1997. Forner CDFG enployee. Conpiled notes from
stream surveys and interviewed fishery biologists for southern
California.

Uplinger, Dick. per. comm. 2/21/96 & 8/5/96. CDFG hatchery manager.
Requested records of trout plants on the San Margarita River
and San Mateo Creek from Mojave River Hatchery, Victorville,

CA.

U S. Forest Service.' Trabuco Ranger District, Corona - No fish
surveys.

Vejar, Alex. 1997. CDFG Inland Fishery Biologist, San Diego County.
Qperated a adult trap at the mouth of San Mateo Creek, Spring
1997, Participated in survey of San Onofre Creek during
Sept ember 1996.

Wel fel, Dave. 1995, 1997. MS thesis on restoration of San Mateo
creek (Welfel 1991). Provided old photos and references and
participated in surveying San Mateo Creek during spring 1997.

Zedler, Paul. 1/18/96. San Diego State University, Ecology Dept.
Manages field station at Santa Margarita River Ecol ogical
Reserve.
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Sources contacted but not cited in text:

Barnhart, Roger. pers. comm. 1/13/95. USFWS Cooperative Fish Unit. .
Humboldt State University, Arcata CA. Steelhead expert.

Benthin, Randy. pers. comm. 2/15/96. CDFG Region 1 supervisor.
Located old journal of fish plants in California.

Bryant, Greg. pers. comm. 1/12/95 & 8/15/96. NMFS biologist, two
unpublished reports on southern California steelhead. Account
of a (18-19") steelhead from San Mateo Creek that a farmer had
pitch-forked in 1990 or 1991. Received a conflicting report
from Pat Higgins, and thus we did not include this account in
the San Mateo Creek time-line table.

California Academy of Science Fish Collection, San Francisco.
8/10/96. Bruce Oppenhiem, personally conducted the searched of
the Academy’s specimen collection for Salmo gairdneri
Richardson, Salmo gairdneri gairdneri, S. g. nelsoni, S. g.
irideus, Oncorhynchus mykiss.

California Department of Fish and Game. 4/25/96. Region 5, Long
Beach Library. Searched for old stream survey files, notes,
and correspondence regarding Base streams.

California Department of Fish and Game. Natural Diversity Data Base .
search for Salmo gairdneri Richardson, Salmo g. gairdneri, S.
g. nelsoni, §. g. irideus, Oncorhynchus mykiss in southern
California. 8/12/96.

Cardone, Al. CDFG. per. comm. 2/20/96. Provided names and
contacts for old stocking records.

Catania, David. California Academy of Science, pers. comm. 2/20/96.
Fish collection curator, conducted computer search for southern
California steelhead and Salmo gairdneri Richardson, Salmo g.
gairdneri, S. g. nelsoni, S. g. irideus, Oncorhynchus mykiss.

A few records from southern California. (Note: only one-third
of the specimens actually in computer data base).

Chubb, Sara. per. comm. 2/10/97. Biologist, Lo Padres National
Forest. Mentioned Cindy Carpanzo’s report and Kathleen
Matthews paper on habitat usage by steelhead in pools, Pacific
Southwest Range and Experimental Station, Berkeley.

Edmundsen, Jim. pers. comm. 1/20/95. California Trout.

Eigenmann, C.H. 1892, The fishes of San Diego, California.
Proceedings of the National Museum. Vol. 15(897):123-143. ‘
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Foreman, Terry. pers. comm. 2/1/95. CDFG district biologist,
Ramona, CA.

Gerstrung, Eric. pers. comm. 1/11/95. CDFG biologist in charge of
summer steelhead.

Harper, Brooks. pers. comm. 8/5/96. USFWS, Honolulu, Hawaii.
Surveyed southern California streams. Recalled electro-
shocking Sespe Creek, Ventura County.

Hayne, Michael. CDFG. per. comm. 2/21/96. Hatchery stocking
records.

Higgins, Pat. 1/20/97. Fishery Consultant, Arcata CA. Authored
report to Trout Unlimited on restoring San Mateo Creek.
Reviewed files on San Mateo Creek and Santa Margarita River.

Holmgren, Mark. University of California Santa Barbara, Museum of
Zoology. pers. comm. 1/18/95. Has only a teaching collection.

Humboldt State University. USFWS, Fishery Cooperative Unit. Library
search.

Humboldt State University. Library search, Humboldt Room, depository
for NMFS steelhead status review.

Humboldt State University Fish Collection. 5/30/96. Search of museum
specimens for southern California steelhead.

Malloy, Mike. Office of Water Resources, Camp Pendleton. 10/24/96.
Precipitation updates for the Lake O’Neill, Case Springs, San
Mateo Creek, Cristianitios, McGee and Target range 408.

McEwan, Dennis. 1/13/95. CDFG, Sacramento. Authored: "Steelhead
Management Plan".

Reck Don. National Marine Fisheries Service, pers. comm. 1/18/95.
Regarding the effect of steelhead listing.

Pardy, Linda. pers. comm. 11/27/96. San Diego Water Quality Control
Board. Mentioned Bruce Campbell, of San Diego Fly Fishers
chairman, caught trout in Santa Margarita River in 1986.
Provided response to comments regarding the cold water
designation and beneficial use of southern California streams.
Mentioned Florence Shipek as a source to contact.
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Parmenter, Steve. pers. comm. 2/1/95. CDFG, Bishop, CA. Wild Trout
Program. Coordinated Camp Pendleton habitat typing field work.
Provided TempMenter data from the San Mateo Creek, below
Fisherman Camp. Conducted electro-shocking surveys on San Mateo
Creek in 1994.

Reese, Devan. pers. comm. 2/12/96. USFS, Pacific Southwest Range &
Experimental Sation. Worked with Dan Holland on Base, arroyo
toad and trout predation question.

Sommarstrom, S., pers. comm. 4/96. Private consultant. Wrote Camp
Pendleton report: Multiple Land Use Management Plan. 1995.

Sevgal, Jeff. Los Angeles County Natural History Museum. pers.
comm. 1/17/95. No steelhead specimens from southern
California.

San Diego Historical Society. 12/02/96. Search for references to
trout and salmon runs in San Diego County and use by Native
Americans in their diets. Notes from interview with Mauricio
"Sonny" Magante, a Native American from the Pauma Reservation
(Oral History Program) and early maps of streams on Base.

Shelton, Sally, Director. San Diego Natural History Museum. pers.
comm. 1/17/95. No fish collection.

Woodhouse, Charles, Director of Zoology, Santa Barbara Natural
History Museum. pers. comm. 1/17/95. All marine fish
species.

Newspapers contacted:

San Diego Union

Sun Post Reporter
Orange County Register
North County Times
Temecula California
Fallbrook-Enterprise

Newgpaper Articles Reviewed:

Los Angeles Press Release, 3 July, 1962. Trout fingerlings stocked
in four southland streams. (CDFG stream survey files).

Los Angeles Press Release, 5 May 1964. Redeye bass stocked in Santa
Margarita. (CDFG 1932-1952).
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Los Angeles Times. 17 Feb. 1978. Growing Hatchery provides anglers
with trout.

Los Angeles Times. 3 Sept. 1981. Robert Weiss, Dried creek may be
cemetery for trout.

Los Angeles Times. 24 Sept. 1986. Judy Pasternak, Steelhead trout
have returned to Southern California, tests show.

Los‘Angeles Times. 13 Nov. 1986. State takes steps to protect
steelhead trout.

Los Angeles Times. 11 Nov. 1988. Stewart Allen, Malibu’s steelhead
are up the creek, without a ladder, Special Feature.

Los Angeles Times. 1 May 1989. Plan would mean steady flow for
Santa Margarita River.

Santa Ana Daily Register. (now the Orange County Register) 18 May
1916. Trout this year larger than in 1915, is verdict.

Santa Ana Daily Register. 23 March 1916. Banner season for trout is
predicted for county, by Victor Walker.

The San Diego Union. 13 Nov. 1880. A list of the fishes of San Diego
County, CA. Presented by Miss Rosa Smith. pg 4:3-4. (#59.
Salmo iridea- Brook trout from Pala near Smith Mtn)

The San Diego Union. 27 June 1885. The Silver Trout.

The San Diego Union. 14 Sept. 1893. Trout for San Diego. (45,000
trout shipped from Sisson Hatchery to the back country)

The San Diego Union. 25 April 1897. Marine Intelligence. (Silver
Trout spotted in Mission Bay)

The San Diego Union. 24 May 1936. History of trout plants in San
Diego County.

The San Diego Union. 3 Jan. 1964. Fishin’ with ear, nose: giant
rainbows hide behind brushy barricade. pg 6-10. (Note: photo
of San Margarita River above Fallbrook with typical riparian
before floods).

The San Diego Union. 28 Feb. 1965. Stream trout limit now 10.
(Report of steelhead and silver salmon taken inside harbor)

The San Diego Union. 2 Feb. 1966. State trout plant policy not in
step with times.
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The

The

The

San

San Diego Union. 27 April 1966. Outdoor Notebook. (200 lbs/
1000 trout planted in San Margarita River at Willow Glen Rd.
above Fallbrook)

San Diego Union. 19 April 1995. Santa Margarita River, by
Scott La Fee. Section El1, and E12.

San Diego Union. 14 October 1954. (from Hubbs papers, MCS,
_ 70/37) photo of three pound trout caught in San Luis Rey River

below Henshaw dam.

Diego Fly Fishers Newsletter: May 1995. Flyfishing the Rio Santo
Domingo in Mexico, by Jim Brown.
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11.

12.

APPENDIX B
Reference sources cited numerically in Table 4 through Table 8.
Newspaper article: Santa Ana Daily Register. (now Orange County

Register) dated 18 May 1916. "Trout this year larger than in
1915, is verdict".

. Newspaper article: Santa Ana Daily Register. (23 March 1916).

"Banner season for trout is predicted for county" by Victor
Walker.

(UMMZ) University of Michigan, Museum of Zoology, Fish
Collection. 1996. Internet Search of Salmo gairdneri in
California. Catalog #132968, 132967, 132964, and 132957.

California Dept. of Fish & Game. Fish stocking record for San
Mateo Creek: August 7, 1939. From stream survey files, Region
5, Long Beach Library.

Letter from Willard Jarvis, Senior Fisheries Biologist, to Bureau
of Fish Conservation (USFWS) summarizing observations on Camp
Pendleton streams, dated June 15, 1946. Located in stream
survey files for San Mateo Creek, CDFG Long Beach Library.

California Department of Fish and Game. 1932-1975. Stream
survey files: Fern Creek, tributary of De Luz Creek 1932; De
Luz Creek 1942; San Mateo Creek 1946, 1947, and 1850; Fletcher
Creek, tributary to North Fork San Onofre Creek 1950; including
stocking records and field notes. Region 5, Long Beach
Library.

CDFG. 1979. Stream inventory by Linda Ulmer and Gwen Lattin.
Long Beach Library.

CDFG. 1996a. Mojave River Hatchery Stocking Records for San
Mateo Creek and San Margarita River from 1954-1983.

Giusti, Mike. per. comm. 1996. CDFG biologist, Chino. Native
fish surveys in southern California.

Andrews, Stanley. 1933. Trout plants in San Diego County,
compilation of field notes from 1917 to 1933. Copied from the
files of Dr. David Jessup Sr., La Mesa, CA, pp 49.

Los Angeles Press Release: 3 July 1962. "Trout fingerlings
stocked in four southland streams". (CDFG 1932-1952).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Los Angeles Press Release: 5 May 1964. "Redeye bass stocked in
Santa Margarita". ( CDFG 1932-1952).

U.S. Marine Corps. Junme 26 1969. Fishery stocking report from
Camp Pendleton Natural Resources Section (Wildlife). Camp
Pendleton, CA.

U.S. Marine Corps. 1994. Camp Pendleton. Fish management log
~ from Oct. 20, 1970 to Dec. 6, 1973. R.B. Freeman (Unpublished).
121 pp.

Bureau of Sport Fisheries and Wildlife. 1974. Annual Project
Report, Camp Pendleton Fishery Management Program by Gary
Rankel, Las Vegas, Nevada. (In USFWS Pulgas Lake historical
file).

U.S. Marine Corps. 1974. Film Release. Stocking salmon at Camp
Pendleton: Official U.S. Marine Corps Film. Released by
Department of Defense, March 11, 1974. Release No. 15-74.

Bruce Campbell, San Diego Fly Fishers (SDFF) chairman, mentioned
to Linda Pardy of the California Regional Water Quality Control
Board-San Diego Region, that he had caught trout in 1986 on the
upper San Margarita River.

Dan Ryan and John Waters, local fishermen who caught steelhead
and trout in San Mateo, San Juan, Trabuco, De Luz creeks, and
San Luis Rey River from 1932-1942. Interviewed by Allan
Greenwood (San Diego Trout) on June 11, 1997. USFWS received a
written copy of the transcript from the interview with Mr.
Waters.

Richard Kramer, retired CDFG game warden who worked on the
streams mentioned in this report in the 1940's. Interviewed by
Allen Greenwood, San Diego Trout, on 6/18/97. Also,
interviewed and quoted in (Woglfel 1991).

CDFG. San Mateo Creek stream survey: July 27 & 28, 1996.
Draft report from Steve Parmenter. Bishop, CA. 2 pp.

CDFG. 1540. Department of Natural Resources, Division of Fish
and Game. Field correspondence from: D.A. Claton; to: Bureau
of Fish Conservation. Survey of Orange County Streams.
February 11, 1940.

Maytorena, Marty. 5/7/1997. CDFG game warden for Orange

County. Recalled stocking brown trout from Fillmore Hatchery
in the San Mateo Creek 1983-1985,
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APPENDIX C

Result of computer search of the Scripps Institute of Oceanography
Fish Collection, La Jolla, CA. for Salmo gairdneri.
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APPENDIX D

Habitat Typing excerpt from CDFG Habitat
Restoration Manual (Flosi and Reynolds 1994)







CALIFORNIA SALMONID STREAM
HABITAT RESTORATION MANUAL

HABITAT TYPING

The habitat typing procedure presented is a standardized methodology that
physically describes 100 percent of the wetted channel. It is a composite of systems
principally developed or modified by other investigators and compiled in part by Trinity
Fisheries Consulting on contract to DFG.

Habitat types are described according to location, orientation, and water flow. The
attributes  distinguishing the various habitat types include over-all channel gradient,
velocity, depth, substrate, and the channel features responsible for the unit’s formation.

A basin-level habitat inventory is designed to produce a thorough description of the
physical fish habitat. Basin-level habitat classification is on the scale of a stream’s
naturally occurring pool-riffle-run units. The length of a habitat unit depends on stream
size and order. For basin-level habitat inventory, homogeneous areas of habitat that are
equal or greater in length than one wetted channel width are recognized as distinct
habitat units.

The information provided by habitat and channel typing, and biological information
collected during spawning surveys and/or juvenile rearing surveys aids in determining if
critical habitat needs of a target species are lacking, and if there are areas where
improvements can be made.

There are four levels of classification used to describe physical fish habitat. Each
higher level in the sequence includes more descriptive categories of habitat types (Figure
10). Level I categorizes habitat into riffles or pools. Level II categorizes riffles into riffle
or flatwater habitat types, for a total of three types (riffle, pool, and flatwater). Level III
further differentiates riffle types on the basis of water surface gradient (riffle or cascade),
and pool types according to their location in the stream channel (main channel, lateral
scour, or backwater). At level IV, pools are categorized by the cause of formation
(obstruction, blockage, constriction, or merging flows); riffles are categorized by gradient,
and cascades by gradient and substrate type; and flatwaters are categorized by depth and
velocity. Level IV habitat types are the 24 habitat types listed below.

Prior to conducting an inventory, the level of data collection necessary to meet the
needs of the investigation should be established. Habitat typing at level IV will provide
the greatest detail and the most complete description of existing habitat. This data can
later be aggregated into broader levels of habitat classification if detail is found to be
excessive.

HABITAT INVENTORY
METHODS D- 1




CALIFORNIA SALMONID STREAM
HABITAT RESTORATION MANUAL

-" =

RIFFLE PCOOL LEVEL I
l l
RIFFLE H FLATWATER POOL LEVEL II
' I— l ' ] LEVEL ITI
RIFFLE CASCADE FLAT- MAIN SCOUR BACKWATER
WATER CHANNEL
LEVEL IV
1.1 LGR 2.1 CAS 3.1 POW 4.1 TRP 5.1 CRP 6.1 SCP
1.2 HGR 2.2 BRS 3.2 GLD 4.2 MCP 5.2 LSL 6.2 BPB
3.3 RUN 4.3 CCP 5.3 LSR 6.3 BPR
3.4 SRN 4.4 STP 5.4 LSBk]|6.4 BPL
3.5 EDW 5.5 LSBo||e.5 DPL
5.6 PLP

Figure 10. Habitat types hierarchy.

Generally a stream will not contain all 24 habitat types. The mix of habitat types
will be reflective of the overall channel gradient, flow regime, cross-sectional profile, and oy
substrate particle size. Basins that exhibit a wide range in channel gradient will also have .
a broad mix of habitat types. Stratifying a basin by channel types helps to predict the
location of certain habitat types.

Project-level habitat typing is used to evaluate and quantify changes in habitat as
the result of fish habitat restoration/enhancement projects. It will provide insight on the
relationship between channel features and habitat development. For project-level habitat
typing, the minimum size of a habitat unit is equal to the width of the wetted stream
channel. For a more detailed habitat analysis, the units can be reduced. The habitat
unit size used depends on the nature and objective of the particular study. Regardless of
unit size, Level IV habitat types should be used.

Habitat typing is intended to yield detailed information that can be used for
fisheries management. Basin-wide habitat typing can provide a variety of data. Some
important applications are:

Physically describe 100 percent of the habitat in a basin.

Provide baseline data to evaluate habitat responses to restoration efforts.
Facilitate restoration planning and fisheries management.

Determine transect locations for Instream Flow Incremental Methodology
(IFIM) modeling based on habitat availability and accessibility.

HABITAT INVENTORY
METHODS D-2




CALIFORNIA SALMONID STREAM
HABITAT RESTORATION MANUAL

Definition of Habitat Types

The following list of habitat types and their hierarchy has been adapted from the
original system developed by Bisson, et al. (1982), modified by Decker, Overton, et al.
(1985), .and Sullivan (1988).

Level I Habitat Types:
RIFFLE:
(Riffle, Cascade, Flatwater)
POOL:
(Main Channel Pool, Scour Pool, Backwater Pool)

Level IT Habitat Types:

RIFFLE:

(Low-Gradient Riffle, High-Gradient Riffle, Cascade, Bedrock Sheet)
FLATWATER:

(Pocket Water, Run, Step Run, Glide, Edgewater)

POOL:

(Plunge Pool, Mid-Channel Pool, Dammed Pool, Step Pool, Channel Confluence
Pool, Trench Pool, Lateral Scour Pool Root Wad Enhanced, Boulder Formed,
Bedrock Formed, and Log Enhanced, Corner Pool, Secondary Channel Pool,
Backwater Pool Boulder Formed, Root Wad Formed, and Log Formed)

Level III and Level IV Habitat Types:

The three or four letter abbreviations in parentheses, (***), are the standardized
abbreviations adopted by DFG. The three digit numbers in brackets, [*.*],are the
standardized numbers adopted by DFG. The numbers in braces, {**}, are the numbers

listed in the Pacific Southwest Region Habitat Typing Field Guide, USDA-USES.

RIFFLE

Low Gradient Riffle (LGR) [1.1] {1}

High Gradient Riffle (HGR) [1.2]1 {2}

CASCADE

Cascade (CAS) 2.11 {3}

Bedrock Sheet (BRS) [2.2] {24}
HABITAT INVENTORY

METHODS D-3
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FLATWATER

Pocket Water (POW) [3.1] {21}
Glide (GLD) [3.2] {14}
Run (RUN) [3.3] {15)
Step Run (SRN) [3.4] {16}
Edgewater (EDW) [3.5 {18}
MAIN CHANNEL POOL

Trench Pool (TRP) (4.1 {8}
Mid-Channel Pool (MCP) [4.21 {17}
Channel Confluence Pool (CCP) [4.3] {19}
Step Pool (STP) [4.4] {23}
SCOUR POOL

Comer Pool (CRP) [5.1] {22}
L. Scour Pool - Log Enhanced (LSL) [5.2] {10}
L. Scour Pool - Root Wad Enhanced (LSR) [5.3] {11}
L. Scour Pool - Bedrock Formed (LSBk) [5.4] {12}
L. Scour Pool - Boulder Formed (LSBo) [5.51 {20}
Plunge Pool ' (PLP) [5.6] {9}
BACKWATERPOOLS

Secondary Channel Pool (SCP) [6.11 {4}
Backwater Pool - Boulder Formed - (BPB) [6.2] {5}
Backwater Pool - Root Wad Formed (BPR) [6.3] {6}
Backwater Pool - Log Formed (BPL) [6.4] {7}
Dammed Pool (DPL) [6.5] {13}
DRY STREAMBED

Dry (DRY) [7.0]

Level IV Habitat Type Descriptions:

The following habitat type descriptions are taken from the Pacific Southwest Region
Habitat Typing Field Guide, USDA-USFS.

HABITAT INVENTORY
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LOW-GRADIENT RIFFLE (LGR) [1.1] {1}
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Shallow reaches with swiftly flowing, turbulent water with some partially exposed
substrate. Gradient < 4%, substrate is usually cobble dominated.

HIGH-GRADIENT RIFFLE (HGR) [1.2] {2}

Steep reaches of moderately deep, swift, and very turbulent water. Amount of
exposed substrate is relatively high. Gradient is > 4%, and substrate is boulder
dominated.

HABITAT INVENTORY
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CASCADE (CAS) [2.1] {3}

The steepest riffle habitat, consisting of alternating small waterfalls and shallow
pools. Substrate is usually bedrock and boulders.

BEDROCK SHEET (BRS) [2.2] {24}

A thin sheet of water flowing over a smooth bedrock surface. Gradients are highly
variable.

HABITAT INVENTORY
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POCKET WATER (POW) [3.1] {21}

A section of swift-flowing stream containing numerous boulders or other large
obstructions which create eddies or scour holes (pockets) behind the obstructions.

GLIDE (GLD) [3.2] {14}
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A wide, uniform channel bottom. Flow with low to moderate velocities, lacking
pronounced turbulence. Substrate usually consists of cobble, gravel, and sand.

HABITAT INVENTORY
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RUN (RUN) [3.3] {15}

SWiftIy flowing reaches with little surface agitation and no major flow obstructions.
Often appears as flooded riffles. Typical substrate consists of gravel, cobble, and
boulders. '

STEP RUN (SRN) [3.4] {16}

A sequence of runs separated by short riffle steps. Substrate is usually cobble and
boulder dominated.

HABITAT INVENTORY
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EDGEWATER (EDW) [3.5] {18}

Quiet, shallow area found along the margins of the stream, typically associated with
riffles. Water velocity is low and sometimes lacking. Substrate varies from cobbles

to boulders.

TRENCH POOLS (TRP) [4.1] {8}

Channel cross sections typically U-shaped with bedrock or coarse grained bottom
flanked by bedrock walls. Current velocities are swift and the direction of flow is
uniform.

HABITATINVENTORY
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MID-CHANNEL POOL (MCP) [4.2] {17}

Lafge pools formed by mid-channel scour. The scour hole encompasses more than
60% of the wetted channel. Water velocity is slow, and the substrate is highly
variable. ‘ -

CHANNEL CONFLUENCE POOL (CCP) [4.3] {19}

Large pools formed at the confluence of two or more channels. Scour can be due
to plunges, lateral obstructions or scour at the channel intersections. Velocity and
turbulence are usually greater than those in other pool types.

HABITAT INVENTORY
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STEP POOL (STP) [4.4] {23}

A series of pools separated by short riffles or cascades. Generally found in high-
gradient, confined mountain streams dominated by boulder substrate.

CORNER POOL (CRP) [5.1] {22}

Lateral scour pools formed at a bend in the channel. These pools are common in
lowland valley bottoms where stream banks consist of alluvium and lack hard
obstructions.

HABITAT INVENTCRY
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LATERALSCOUR POOL - LOG ENHANCED (LSL) [5.2] {10}

Formed by flow impinging against a partial channel obstruction consisting of large
woody debris. The associated scour is generally confined to < 60% of the wetted
channel width. '

LATERAL SCOUR POOL ROOT WAD ENHANCED (LSR) [5.3] {11}

Formed by flow impinging against a partial channel obstruction consisting of a root
wad. The associated scour is generally confined to < 60% of the wetted channel
width.

HABITAT INVENTORY
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LATERALSCOUR POOL - BEDROCK FORMED (LSBk) [5.4] {12}

Fofmed by flow impinging against a bedrock stream bank. The associated scour is
generally confined to < 60% of the wetted channel width.

LATERALSCOUR POOL - BOULDER FORMED (LSBo) [5.5] {20}

Formed by flow impinging against a partial channel obstruction consisting of a
boulder. The associated scour is generally confined to < 60% of the wetted
channel width.

HABITATINVENTGRY
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PLUNGE POOL (PLP) [5.6] {9}

Found where the stream passes over a complete or nearly complete channel
obstrucuion and drops steeply into the streambed below, scouring out a depression;
often large and deep. Substrate ‘size is highly variable.

SECONDARY CHANNEL POOL (SCP) [6.1] {4}

Pools formed outside of the average wetted channel width. During summer, these
pools will dry up or have very little flow. Mainly associated with gravel bars and
may contain sand and silt substrate.
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BACKWATERPOOL - BOULDER FORMED (BPB) [6.2] {5}

Found along channel margins and caused by eddies around a boulder obstruction.
These pools are usually shallow and are dominated by fine-grain substrate. Current
velocities are quite low. ‘

BACKWATERPOOL - ROOT WAD FORMED (BPR) [6.3] {6}

Found along channel margins and caused by eddies around a root wad obstruction.
These pools are usually shallow and are dominated by fine-grained substrate.
Current velocities are quite low.
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BACKWATERPOOL - LOG FORMED (BPL) [6.4] {7}

Found along channel margins and caused by eddies around a large woody debris
obstruction. These pools are usually shallow and are dominated by fine-grained
substrate. Current velocities are quite low.

DAMMED POOLS (DPL) [6.5] {13}

Water impounded from a complete or nearly complete channel blockage ( debris
jams, rock landslides or beaver dams). Substrate tends to be dominated by smaller
gravel and sand. '

HABITAT INVENTORY
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Instream Shelter

Instream shelter within each habitat unit can be rated according to a standard
system. This rating system is a field procedure for habitat inventories which utilizes

objective field measurements.

It is intended to rate, for each habitat unit, complexity of

shelter that serves as instream cover or that creates areas of diverse velocities which are
focal points for salmonids. In this rating system, instream shelter is composed of those
elements within a stream channel that provide protection from predation for salmonids,
areas of reduced water velocities in which fish can rest and conserve energy, and
separation between territorial units to reduce density related competition. This rating
does not consider factors related to changes i discharge, such as water depth.

Instream Shelter Complexity. A value rating can be assigned to instream shelter
complexity. This rating is a relative measure of the quantity and composition of the
instream shelter.

Value

0

1

Instream Shelter Complexity Value Examples:
® No shelter.

@ One to five boulders.

¢ Bare undercut bank or bedrock ledge.

@ Single piece of large wood (> 12"diameter and 6’ long) defined as large
woody debris (LWD). '

® One or two pieces of (LWD) associated with any amount of small wood
(<12"diameter) defined as small woody debris (SWD).

@ Six or more boulders per 50 feet.

® Stable undercut bank lacking root mass.

® A single root wad lacking complexity.

® Branches in or near the water.

e Limited submersed vegetative fish cover.

® Bubble curtain.

Combinations of:
e LWD/boulders/root wads.
® Three or more pieces of LWD combined with SWD.

® Three or more boulders combined with LWD/SWD.,

® Bubble curtain combined with LWD or boulders.

® Stable undercut bank with greater than 12" undercut, associated with root
mass or LWD.

® Extensive submersed vegetative fish cover.

HABITAT INVENTORY
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Instream Shelter Percent Cover. Instream shelter percent cover is a measure of the
area, of a habitat unit, occupied by instream shelter. The area is estimated from an
overhead view.

Instructions for Completing
The Habitat Inventory Data Form

1)  Form No. - Print in the form number. Number the forms sequentially beginning
with "01"on the first page and "02"on the second and so on.

2) Date - Enter the day’s date: mm/dd/yy.
3) Stream Name - Print in the stream name.

4) Legal - Enter the township, range and section of the stream confluence or from
where you started the survey from the USGS quadrangle.

5) Laf - Enter the latitude taken from the 7.5-minute USGS quadrangle at the
confluence of the stream (see Page II-2).

6) Long - Enter the longitude taken from the 7.5-minute USGS quadrangle at the
confluence of the stream (see Page II-2).

7) Quad - Enter the name of the 7.5-minute USGS quadrangle on which the
confluence of the stream appears.

8) Surveyors - Enter the names of the surveyors.

9) Flow Measurement - Record the volume at the time of the survey. Record in cubic
feet/second.

10) Channel Type - Record the channel type determined from completing the Stream
Channel Type Worksheet. (see Page III-26)

11) Reach - Enter the reach number beginning with 1 for the lowermost channel type in
the basin. Each stream channel type change proceeding upstream will be
designated by a new stream reach number.

12) Time - At the beginning of each page enter the time in military time (24-hour
clock).

HABITAT INVENTORY
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13)

14)

15)

16)

17)

18)

19)

20)

21

22)

Water Temperature - At the beginning of each page record the water temperature
to the nearest degree Fahrenheit. Water temperatures are taken in the middle of
the habitat unit, within one foot of the water surface.

Air Temperature - At the beginning of each page record the air temperature to the
nearest degree Fahrenmheit. Air temperatures are taken in the middle of the habitat
unit.

Habitat Unit Number - Enter the habitat unit number. These numbers are in
sequential order, beginning with "001" at the mouth of the stream. When
numbering side channels begin with the number of the unit where the split or divide
begins, use a new column and entirely fill it out for each adjacent unit, and number
it sequentially adding a ".1"or ".2"as appropriate to describe the exact position of
units. See the example: :

Habitat Unit Number 5 6 6.1 (6.2 7

Habitat Unit Type 5.3 1.1 4.2

Side Channel Type ' 1.1 3.2

Habitat Unit Type - Determine the type of habitat unit and enter the appropriate
habitat type number code. If the unit is dry, use 7.0 for the habitat type number
code.

Side Channel Type - Determine the type of habitat unit and enter the appropriate
habitat type number code.

Mean Length - Enter the thalweg length of the habitat unit, in feet.

Mean Width - Measure two or more channel widths within the habitat unit.
Calculate and enter the mean width for the habitat unit, in feet.

Mean Depth - Take several random depth measurements across the unit with a
stadia rod. Calculate and enter the mean depth, in feet.

Maximum Depth - Enter the measured maximum depth for each habitat unit, in
feet.

Depth Pool Tail Crest - Measure the maximum thalweg depth at the pool tail crest,
in feet. This measurement is taken only in pool habitat units and is used to
determine the pool’s residual volume.

HABITAT INVENTORY
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23) Pool Tail Embeddedness - In the pool tails enter the number code for the percent
to which the cobbles are surrounded or covered by fines:

1= 0to 25%
2=26t0 50%
3=51t0 75%
4 =76t 100%

24) Shelter Value - Enter the number code (0 to 3) that corresponds to the dominant
structural shelter type that exists in the unit (Page III-43)

25) Percent Unit Covered - Enter the percentage of the unit occupied by the dominant
structural shelter. Classify 100 percent of the cover by the types indicated on the
form. Note: bubble curtain includes white water.

26) Substrate Composition - Enter a "1"for the dominant substrate and a "2"for the
co-dominant substrate. Note: changes in the dominant and co-dominant substrate
may indicate that the channel type has changed.

27) Percent Exposed Substrate - Enter the estimated percentage of the bottom
substrate of the unit that is exposed above the water surface. .

28) Percent Total Canopy - Enter the percentage of the stream area that is influenced
by the tree canopy. The canopy is measured usmg a spherical densiometer at the
center of each habitat unit (Appendix M).

29) Percent Deciduous Trees - Of the percent total canopy estimate the percent of the
canopy consisting of deciduous trees.

30) Percent Coniferous Trees - Of the percent total canopy estimate the percent of the
canopy consisting of coniferous trees.

31) Right Bank Composition - Observed from the water to bankfull discharge level.
Enter the number (1 through 4) for the right bank composition type corresponding
to the list located on the lower left hand side of the form. Enter one number only.
The right bank is the right side of the stream when facing downstream.

32) Right Bank Dominant Vegetation - Enter the number (5 through 9) for the right
bank dominant vegetation type corresponding to the list located on the lower left
hand side of the form. Enter one number only.

33) Percent Right Bank Vegetated - Estimate the total percentage of the right bank
covered with vegetation from bankfull discharge level to 20 feet upslope. .

HABITAT INVENTORY
METHODS D- 20




CALIFORNIA SALMONID STREAM
HABITAT RESTORATION MANUAL

34)

35)

36)

37)

Left Bank Composition - Observed from the water to bankfull discharge level.
Enter the number (1 through 4) for the left bank composition type corresponding
to the list located on the lower left hand side of the form. Enter one number only.
The left bank is the left side of the stream when facing downstream.

Left Bank Dominant Vegetation - Enter the number (5 through 9) for the left bank
dominant composition type corresponding to the list located on the lower left hand
side of the form. Enter one number only.

Percent Left Bank Vegetated - Estimate the total percentage of the left bank
covered with vegetation from bankfull discharge level to 20 feet upslope.

Comments - Add comments that are important to that habitat unit such as: 1) the
location of tributaries, bridges, culverts, or diversions; 2) the presence of landslides,
or barriers; or 3) a change in channel type, etc.

HABITAT INVENTORY
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Date / / Stream Name T R [ '

Lat. Long. Quad.
Surveyors Flow
Channel Type Reach # Time Water Temp Air Temp
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Habitat Unit Number.....
Habitat Unit Type.......
Side Channel Type.......
Mean Length.............
Mean Width...... LT
Mean Depth..............
Maximum Depth...........
Depth Pool Tail Crest...
Pool Tail Embeddedness. .
SHELTER RATING
Shelter Value.........
% Unit Covered........
undercut bank.....
swd (d<12").......
lwd (d>12").......
root mass.........
terr. vegetation..
aqua. vegetation..
bubble curtain....
boulders (d>10")..
bedrock ledges....
SUBSTRATE COMPOSITION (Select two most dominant compositions)
Silt/Clay. - «uecuiea... )
Sand (<0.08") ... ’
Gravel (0.08-2.5")...
Sm Cobble (2.5-5")...
Lg Cobble (5-10") ...
Boulder (=10")

A% o o 0¥ G\® o\ o\ o\? o

% Exposed Substrate.....
PERCENT TOTAL CANOPY....
% Deciduous Trees.......
%¥ Coniferous Trees......
BANK COMPOSITION & VEGETATION (See bank and vegetation types below)
Rt Bk Composition.......
Rt Bk Dominant Veg......
% Rt Bk Vegetated.......
Lft Bk Composition......
Lft Bk Dominant Veg

% Lft Bk Vegetated......

FEEREE R B R E R R EEE SRS S & COMMENTS IR EEEEEERE SRS S &8 5SS

BANK COMPOSITION TYPE
1) Bedrock

2) Boulder

3) Cobble/Gravel

4) Silt/Clay/Sand
VEGETATION TYPES

5) Grass

6) Brush

7) Deciduous Trees

8) Coniferous Trees ‘
9) No Vegetation
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Appendix E.

USGS gauge stations in the Santa Margarita River, San Mateo Creek
and San Onofre Creek drainages and monthly surface flow
totals (acre-feet) for the period of record at gauge
station 11046000, 11046300, and 11046310.







USGS gauge stations, drainage area, county and periods of record for the Santa Margarita River,
and San Mateo, Cristianitos, San Onofre and Las Flores creeks.

Drainage Hydrologic
Station # Station Name Area (m)2 County Unit Code  Basin Name Periods of record
11042800 Warm Springs Cr. Nr Mumrieta CA 55.40 Riverside 18070302  Santa Margarita 1987-81, 1992-93
11042900  Santa Gertrudis Cr. Nr Temecula CA 90.16 Riverside 18070302  Santa Margarita 1987-91, 1992-1993
11043000 Murmieta Cr. at Temecula CA 222.00 Riverside 18070302  Santa Margarita 1930-95

Notes: The Warm springs Cr.: Channel was lined by Rancho California Water District in 1991, The water district can discharge into the creek from

an automated pump, approximately 0.1 mi upstream from station. Santa Gertrudis Cr; Flow partly regulated by skinner Reservoir. Flow less than 1 cfs
from local landscape-itrigation runoff at times bypasses station. Murrieta Cr. Since 1974, flow partly requlated by skinner Reservior. Rancho
California Water District can discharge into creek, approximately 0.1 mi upstream, to supplement low flow. Varying amounts of backwater caused by
beaver dams during low flow periods.

11042600  Temecula Cr. Below Vail Dam N/A  Riverside 18070302  Santa Margarita 1977-78
11042631  Pechanga Cr. near Temecula 13.80 Riverside 18070302  Santa Margarita 1987-93
11044000  Santa Margarita R. near Temecula 588.00 Riverside 18070302  Santa Margarita 1923-95

Notes: Construction of Vail Dam compieted in 1949. There had been no spill from November 1948 to Febryary 1980, when a 8,000 ¢fs peak spill
occured. Water is currently released down Temecula Cr. for diversion approximately 1 mi. downstream.

Pechanga Cr: No water regulation or diversions upstream from gage station. No flow for many days each year.

Flows at gage station 11044000 have been partly regulated since November 1948 by Vail Lake, and since 1974 by Skinner Reservair.

Ranche California Water District can discharge into Murrieta Cr. approximately 0.1 mi upstream, to supplement flow.

11044250  Rainbow Cr. near Fallbrook 10.30 San Diego 18070302  Santa Margarita 1989-93

11044300  Santa Margarita River at Falibrook public utility €20.00 San Diego 18070302  Santa Margarita 1989-93
district sump, near fallbrook.

11044350  Sandia Cr. near Fallbrook 2110  SanDiego 18070302 Santa Margarita 1989-93

11044800 De Luz Cr. near De Luz 33.03 San Diego 18070302  Santa Margarita 1992-93

Notes: Rainbow Cr.: No regulation upstream from station. Undetermined amount of water upstream from station used for imigation

by a local nursey. Water is imported for domestic use and irrigation. Flow at the Fallbrook Public Utility District sump has been partly regulated.
since November 1948 by Vail Lake and since 1974 by wskinner Reservoir. Sandia Cr.: No reguiation or diversions upstream of stations. Also
poor flow records. Deluz Cr: No regulation or diversion upstream from station,

11044500  Santa Margarita R. near Fallbrook 644.00  SanDiego 18070302  Santa Margarita 1924-80
11044600  Santa Margarita R. Trib near Fallbrook 052  SanDiego 18070302 Santa Margarita 1961-65
11044800 De Luz Cr. near Fallbrook CA 4750  SanDiego 18070302 SantaMargarita 1951-67, 1989-90
11045000  Santa Margarita R near Oe Luz Sta. CA 705.00 San Diego 18070302  Santa Margarita 1924-26
11046000 Santa Margarita R A Ysidora CA 740.00 San Diego 18070302  Santa Margarita 1923-26, 1930-93
11042430  Coahuila Cr. Trib at Anza CA 4.90 Riverside 18070302  Santa Margarita N/A

11045300  Fallbrook Cr. near Fallbrook CA 6.97 San Diego 18070302  Santa Margarita N/A

11046050 Santa Margarita R. at Mo near Oceanside CA 744,00 San Diego 18070302  Santa Margarita N/A

11046100  Las Flores Cr. near Oceanside CA. 26,60  SanDiego 18070301  Aliso-San Onofre 1951-67, 1969-79
11046200 San Onofre Cr. near San Onofre CA. 34.60 San Diego 18070301  Aliso-San Onofre 1950-67
11046250  San Onofre Cr. at San Onofre CA. 42.23 San Diego 18070301  Aliso-San Onofre 1946-67, 1989.89
11046300  San Mateo Cr. al San Clemente CA. 80.00 San Diego 18070301  Aliso-San Onofre 1952.96

Note: USGS records to 1967, Camp Pendleton has records 1967-1996

11046310  San Mateo Cr. near San Cnofre CA, 91.90 San Diego 18070301  Aliso-San Onofre 1950-52
11046350  Critianitos Cr. near San Clemente CA. 29,00 San Diego 18070301  Aliso-San Onofre 1950-67
11046370  San Mateo Cr. at San Onofre CA. 132.00 San Diego 18070301  Aliso-5an Onofre 1946-67, 1983-85

Note: Camp Pendleton has good records 1947-1976




SMR at Yisodora Gauge Station 11046000 (Total acre-feet)

Year

Year Oct Nov  Dec Jan Feb Mar Apr May Jun _ Jul  Aug _ Sept  Total
1923 944 88 8 0 0 0 0
1924 0 0 437 603 235 532 540 19 0 [4] 0 0 2,366
1925 0 0 165 396 74 73 79 5 0 0 0 0 792
1926 0 0 19 10 1,143 209 14,253 149 22 0 0 0 15,804
1931 5 36 58 236 2,472 469 201 122 44 8 B 3 3,662
1932 24 75 2,823 1,892 31,333 3,580 487 332 29 26 18 28 40,725
1933 o8 92 613 2,787 1,584 629 310 176 69 63 58 68 6,548
1934 87 7 368 3,174 526 430 140 76 70 3z 24 24 5,028
1935 51 95 995 1,954 3,674 3,984 1,236 302 301 166 142 137 13,035
1936 137 145 154 157 7,376 1,063 1,152 262 248 194 11 924 11,093
1937 141 143 5,766 8,199 55835 36,122 8,517 2,132 673 28 24 0 117,583
1938 40 42 686 1,093 5,248 106,714 5,357 2,688 512 30 0 0 122,408
1939 0 158 4,445 3725 7,823 3,662 1,984 479 3 0 0 806 22976
1940 299 444 640 7,031 9,562 1,928 2143 343 0 ] 0 0 22,380
1941 0 0 8,703 2,724 16,977 53,746 27,743 6201 1713 156 5 0 117,968
1942 819 1313 3,013 3,524 2,533 3,021 2,058 630 84 0 0 0 16,995
1943 0 37 543 32,807 13,347 22,2486 4310 1,064 166 0 0 0 74,521
1944 0 0 3,291 1,753 14,306 6,450 1,461 469 151 0 (v} 0 27,880
1945 0 3,930 1,065 1,047 2872 8,818 2,159 398 56 0 0 0 20,344
1946 0 0 4,052 1,104 1,043 2,594 2730 155 0 35 0 0 11,713
1947 0 1,327 2202 1,520 949 707 243 4 0 0 0 0 6,953
1948 0 0 0 0 203 176 185 0 0 0 0 0 564
1949 4] 0 4} 0 171 309 0 0 0 0 0 0 481
1950 0 0 0 1} 0 0 0 0 0 0 0 0 0
1951 0 0 0 0 0 0 0 0 0 0 0 a 0
1952 0 0 0 21,528 797 21,353 3,678 435 0 0 0 0 47,790
1953 0 0 o Q 7 2 0 0 0 0 0 0 9
1954 0 0 0 0 3,291 2,808 1,292 30 0 0 0 0 7,422
1955 Q 0 0 0 0 0 0 0 0 0 0 0 0
1956 0 0 0 0 0 0 0 0 0 0 0 0 0
19857 0 0 0 0 0 0 0 0 v} 0 0 0 0
1958 0 0 0 0 0 7,679 22613 180 1 0 0 0 30473
1959 0 0 0 0 0 0 0 0 0 0 0 0 0
1960 0 0 0 0 0 0 0 0 0 i} (1} 0 0
1961 0 0 0 0 0 0 Q [V} 0 0 [} 0 0
1962 v} 0 0 0 0 0 Q [4] 1] 0 0 [} 0
1963 0 0 0 0 0 0 Q 0 0 0 0 0 0
1964 0 0 0 0 0 0 0 0 0 0 0 b} 0
1965 0 0 0 0 0 0 0 0 0 0 0 0 0
1966 0 2,480 2390 Q 716 93 24 9 0 o] 0 0 5722
1967 0 0 4421 0 1,365 625 9189 125 14 4 0 0 7475
1968 V] 0 0 0 0 0 Q v} 0 0 0 0 1]
1969 0 0 0 21,747 80,185 11,357 3,013 705 91 31 22 18 117,149
1970 14 14 15 Q 18 4,513 47 12 3 5 0 Q 4,644
1971 0 4] 0 0 0 0 0 0 0 0 0 o] Q
1972 0 0 0 0 0 0 0 0 0 0 0 i} 0
1973 0 0 0 0 3,051 3,390 424 57 25 4 0 0 6,951
1974 0 0 [ 0 122 349 27 0 0 4] 0 0 498
1975 [} 0 0 0 Q 0 0 Q 0 0 0 0 1]
1976 0 0 0 0 0 0 0 Q 0 0 0 a 0
1977 0 0 0 0 0 0 0 0 0 0 0 Q 0
1978 o 0 0 46,194 41,478 66,048 2659 1,017 268 1 0 0 157,664
1979 o} 0 1,670 14,931 14,374 10,561 6,358 1,749 722 193 0 0 50,558
1980 0 0 0 25827 129,770 37,313 9,164 3,252 123 105 49 40 205,642
1981 742 716 1,618 1,351 1,622 3.114 1,274 839 193 0 0 0 11,470
1982 0 205 580 5,104 3,425 13,190 4,476 1,301 718 372 Q 0 29,372
1983 138 2,829 3,762 6,177 12,030 49,179 12,032 5494 1,777 598 1,947 252 96,314
1984 2,424 3,699 7,620 2,163 1,232 746 248 98 0 0 0 0 18,230
1985 0 0 3,962 1,479 2,263 1,445 864 393 0 0 0 0 10,405
1986 0 2,233 1256 328 5,251 11,331 1,826 72% 658 59 0 298 24,067
1987 402 1,017 1,075 1,638 1,017 237 255 116 6 Q 4] 0 5,664
1988 303 2,079 2,189 2,622 892 665 643 440 42 0 0 0 9,875
1989 1} 89 1,033 662 461 373 288 258 174 0 0 0 3,337
1990 0 292 1 444 949 358 527 347 381 51 0 0 3,351
1991 0 86 352 293 949 30,807 2,380 768 435 246 134 170 36,619
1992 101 121 741 3,347 11,466 11,236 3,777 1,435 717 360 194 91 33,587
1993 365 1756 2,787 139,505 72,193 16,220 7,035 4290 1,843 566 S02 310 244,791
1994 1,110 527 722 985 7,162 4,366 21556 1,323 501 161 0 0 19,012
1995 0 73 549 42,570 19954 55268 8,125 3884 1,883 595 279 213 133,394
19896 118 235 641 765 4,129 3,910 753 259 54 0 0 0 10,865

Median 1923-1926 0 0 166 396 235 209 540 19 0 0 (1] 0

Median 1930-1996 0 0 263 553 1,030 904 507 166 7 0 0 0

Median Period of Record 0 0 166 444 1,017 707 627 149 6 0 0 0
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San Mateo Creek

Gauge 11046300 "Upper Gage" (Acre-feet) Year

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Total
1947

1948

1949

1950

1951

1952

1953 0 78 347 530 177 223 161 73 16 0 0 0 1,595
1954 0 0 0 2,500 1,340 2,350 1,070 301 75 2 0 0 7638
1955 0 2 23 631 234 282 81 95 8 0 0 0 1,356
1956 0 0 4 2390 262 131 158 61 5 0 0 0 3,011
1957 0 0 0 95 120 251 98 65 8 0 0 0 637
1958 0 0 59 186 3,070 7,890 16,070 1,140 259 50 2 0 28,726
1959 0 11 19 79 825 138 61 23 1 0 0 0 1,155
1960 0 0 3 205 429 224 168 18 0 0 0 0 1,047
1961 0 0 0 6 5 2 0 0 0 0 0 0 13
1962 0 0 44 408 1,930 1,210 343 128 33 0 0 0 4,09
1963 0 0 0 0 321 96 57 20 5 0 0 0 499
1964 0 2 0 68 26 137 95 16 0 0 0 0 344
1965 0 0 0 1 6 13 1,060 20 0 0 0 0 1,100
1966 0 4,130 2,860 2,280 964 486 199 54 0 0 0 0 10,973
1967 0 0 10,100 2,060 1,100 680 1,440 909 331 94 0 0 16,714
1968 0 286 423 153 166 361 139 68 6 0 0 0 1,602
1969 0 0 5 9,483 31415 7799 27326 1,088 592 231 80 74 53,093
1970 75 124 123 193 219 1,596 195 92 48 15 0 0 2,680
1971 0 45 754 378 179 11 78 58 25 0 0 0 1628
1972 0 5 99 149 90 49 17 0 0 0 0 0 409
1973 0 16 70 592 2,248 3,381 723 167 23 0 0 0 7220
1974 0 0 0 1,438 67 978 167 48 1 0 0 0 2,699
1975 0 0 14 10 117 828 1,144 216 58 0 0 0 2387
1976 0 0 0 2 226 285 61 10 0 0 0 0 584
1977 0 0 0 0
1978 0
1979 0
1980 0
1981 0
1982 0
1983 0
1984 0
1985 0
1986 0
1987 0
1988 0
1989 0
1990 61 250 72 64 89 21 557
1991 0 0 0 0 81 3,916 161 6 0 4,164
1992 Q 0 0 -4 3231 4562 2401 1618 0 11,816
1993 0 0 1,052 32,226 19642 6,300 2,051 833 358 129 62 46 62,699
1994 32 63 145 151 1,590 717 289 181 47 0 0 0 3,215
1995 0 4 17 8,080 5530 22810 3,670 1,580 772 295 79 38 42,875
1996 64 100 119 221 1,070 812 298 64 12 0 0 0 2760

Median 1953-1976 0 0 14 199 230 284 163 63 7 0 0 0
Median 1990-1996 0 2 68 151 1,590 3,916 298 181 21 65 3 19




San Mateo Creek

Gauge 11046310 "Lower Gage" (Acre-feet) Year

Year Oct  Nov Dec Jan Feb _Mar Apr May Jun Jul Aug_ Sept  Total
1947 6 6 6 6 6 6 6 6 2 0 0 0 50
1948 0 0 0 0 v} 0 0 0 0 0 0 0 0
1949 0 0 0 0 0 0 0 0 0 0 0 0 0
1950 0 0 0 0 0 0 0 0 0 0 0 0 0
1951 0 0 0 0 0 o} 0 0 0 0 0 0 0
1952 0 0 0 7,860 369 11,480 2610 560 2 0 0 0 22,881
1953 0 113 366 449 52 42 9 0 0 0 0 0 1,031
1954 0 0 0 2,060 814 1330 460 13 0 0 0 0 4,667
1955 0 0 0 0 0 0 0 0 0 0 0 0 0
1956 0 0 0 1,320 0 0 0 0 0 0 0 0 1,320
1957 0 0 0 0 0 0 0 0 0 0 0 0 0
1958 0 0 0 4 508 6,020 18,090 399 123 2 0 0 25147
1959 0 0 8 2 402 19 12 14 13 12 10 15 508
1960 8 4 0 0 0 0 0 0 0 0 0 0 12
1961 0 0 0 0 0 0 0 0 0 0 0 0 0
1962 0 0 0 0 2800 50 0 0 0 0 0 0 2,850
1963 0 0 0 0 0 0 0 0 0 0 0 0 0
1964 0 0 0 0 0 0 0 0 0 0 0 0 0
1965 0 0 0 0 0 0 0 0 0 0 0 0 0
1966 0 2645 1,880 1,350 306 93 9 0 0 0 0 0 6,283
1967 0 0 12,540 2,420 1,040 529 1960 705 184 72 0 0 19,451
1968 0 195 238 42 6 339 14 6 0 0 0 0 840
1969 0 0 0 14,837 45797 13,487 3,019 1,153 395 94 51 37 78,870
1970 33 27 12 18 23 0 0 0 0 0 0 0 113
1971 42 38 494 95 36 51 56 38 64 76 74 61 1,125
1972 48 58 207 72 69 60 52 46 47 40 40 38 777
1973 40 36 36 232 1,499 2747 362 87 70 76 72 59 5316
1974 54 54 53 547 70 319 88 78 57 61 53 46 1,480
1975 51 50 95 50 §3 665 1,108 88 78 70 62 55 2425
1976 28 27 28 30 42 44 38 33 K} 3 26 22 380
1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

Median 1947-1976 0 0 0 12 30 31 7 0 0 0 0 0
Median 1853-1976 0 0 4 36 47 47 11 3 0 0 0 0




Appendix F.

Macroinvertebrate Data and Map of Sampling Sites.







Appendix F. Summary of macroinvertebrate taxa collected during the spring of 1997.

Santa Margarita River Roblar Cree |San Onofre Cree [San Mateo Creek
2 3 4 3 6 z 1 1 2 1 2 3 4 6
Feeding 98 9 10 521 253] 369 429 3006 ! 267| 2788] 26101 5421 281 143
DIPTERA Guild | i f
Tipulidae SH 33 1 2 3 6 25 7 3 124 | 89 1
Simuliidae F 19 4 1 16 20 33 24 117 26 586 | 175 26
Psychodidae CcG 381 )
Chironomidae 8 3 29 73 62 358 139 754 312] 23 10 3
Chironamidae CG 112 7 24 55 392 104 | 9 2 3
" All others CG 8 21 17 66 38 358 84 362 208 14 ] 5
Ceratopogonidae P | 5 50
Stratiomyidae CG 2] 2 | 1 ! 7! 2
Syrphidae CG | 1 1 !
Ephydridae CG i 33 85 5 30 11 4
Muscidae P 1 1 1 2 | 1
Ephemeroptera ' '
Baelidae SC 13 2 4 190 119] 1631 138| 1630 13 891 1241 166 131 58
Caenidae 5C 4 1 ) 45 35| 19 144 266 635 69 30 9
Leptophlebiidae SH i 83 1
Siphlonuridae C 1 ! [ 1
Odonata \
Coenagrionidae P : 2 11 3 7 ! 5 5
Calopterygidae P 51 1 3 )
Libellulidae P i 2 2 3 ;
Aeshnidae P| : 3] 3 6 1
Gomphidae P 4, 2 4 7] 4 3 1 1 3 2
Plecoptera i
Amphinemuridae SH 1! 3 34| 2 3
Perlodidae P ] 5 4 24 14 4
Nemouridae SH : 21 1 30
Tricoptera 1
Hydropsychidae F 12 7 10 33 1 1 41 22 8
Hydroptilidae CG 2 5 5 26 23 7
Philopotamidae F ; 3 4 14 3
Polycentropoidae P : 1 3
Psychomyiidae 5C ! 1 3
Rhyacophilidae P 4 ! 4 3
Philimyiidae F 1 '
Brachycentridae 0 |
Lepidostomtidae SH| | 2 43
Lepidoptera : \
Pyralidae sC . 23,
Megaloptera ;
Corydalidae P 11 3 2 3 11! 4 2
Coleoptera .
Dryopidac [ | 1 14 35 22 ] 26 9 5 4
larvae SH | ! 6 27 15 26 8
adults SC | ! 1 8 [ 7 1] 5 4
Elmidae CG ! | 1 2 3 338 10 30 2! 1 1
Gyrinidae P ! ! 23 17 2] 5
Psephenidae sC 3 15 3
Dytiscidag P 2 9 26 10 43 12 15 14 17
Haliplidae 5C 15 22 34 2 9
Hydrophilidae 69 4 3q 6 1.
larvae P 35
adults CG 34 4 30 6l 1
Hemiptera
Gerridae P 2 1
Belostomadidae P E 1 2 ] 5 1
Salidae P 2 !
i Corixidae P 1 : 1 1 | 1
| Naucoridae P 3i j ,
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CAMP PENDLETON AQUATIC INSECT SURVEY

F-7
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CAMP PENDLETON AQUATIC INSECT SURVEY
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CAMP PENDLETON AQUATIC INSECT SURVEY

Watershed: .SAPJ"LA-‘ W\AKjA-EI-\LH-— v
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Date:
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CAMP PENDLETON AQUATIC INSEAT SURVEY
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CAMP PENDLETON AQUATIC INSEST SURVEY
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Hand Map of Stream location

Authorof Map _ /7) /

Date _ S5 =22~97
Y

ML, 80, RK

Field Crew

SoC3

WaTe r aum_, vy Samplel witre TakKen am The Morth Ferd oF

Lan Orclre GeeX

aloo T

2 9 /arajs JowinsTr g - off Core S5Pr.. 2.} Oultels

F- 63




"

A B

"siiisititiiod jelojppa 1a)

26 Wy wnof 2

T T B - VoS b9¢
e e T oThELIk
> - ~ l@z.xm.a- Butpeay 4o
4 — —

POL2DoD S190sU)
" oN @ olnydae o papient Buparip depy

_Vﬂ hn bt it

AW ﬂ_ nw\ Mn 3\ ‘He

Huert

7o Foga R V) \\x\-i?w\ m\i) \&\ & o A, Q\{ \m

sjuawwa)

Caiy

-— - w :

Tuiy

Twpg

Ol ¢

TR

TP

z¥<m SoHoe—&| _"dNOP | T v0d " ki _N\r
L7 "

SHL wnfer T

1_3AIL§ id

<1

SRR TR I TN

iﬂwd%x._ummm 2,=TIwS] N\.\\u\ P &C\..\\ \&W\Mﬁemm:m

\Q ‘dwie ) gy
ummm :t \\A_\.\ “‘\ \“H:.\ M i _uEmu..S
|~| q & &\_\ \Jo%\ \

193yS uonoalie) eleq piatd - Alileny 1ojepn

| -2

“ \u&\ V\\w\% (s)opanen
)\N \&E_._. d\%\ \Jﬂ_mﬂ

F- 64



_ \WQQ tjoeay

¢, 0/ dwal my
rd

U Jaljeapn

%_ Jo N abed
1o

$I0T reqw T ivesaid

__ £z IQ«SU\?
MWOC2 hpo @

SCHE b9 144
sbuey diysumo,

ST 7S Auno)

VD) 1aquuny eidweg

Wiroww AV m\u\n\..._oa ﬂ/ﬁ kLY u IRy weals

Jly (shopsjjo)
$ho7 Lh-4 5 -< auwn | joreq

WHOL Y.Lvad NOILO3110D LOISNI

1

iR
SJUBWILLOY

"
*

W yipm
UVF U wible

suofjeco sidwesg ajury

F- 65



Hand Map of Stream location Date _ 5~ 2y~ 47
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CAMP PENOLETGN AQUATIC INSECT SUAVEY

F-67

Watershed: 20 A/A'L CREE K Date: Pagai of_"L.
Location: /ZC: - / Saryee site Tallies ST
Orger: Family Genus Seecies ‘ /. / /2 /. 3
Dipteea |
Tieulidas | 8 3 /M
Simuliidae | 3 7 |2
Chironamidag 4 | O e
ChiRonamicdag (Al othzzs) ﬂ 1y 24
CEZn-i-opo:\oNialn-F_ | 2 2. |
Syrphidde 1 & z
Epkydr‘iC]AQ, KA 3 L8
|
Ephemepoptsea |
Raetidag | 23 43 LF
Caenidac (\.)we.m")e\ | 2- | 1k
|
ORONATA l y
Cosnaarionidas ' i g 1¢
CAloale,R.vq\ol&L & 2 7/
Peshnidae | ) 7, 2
Gomphidae 4| 2 3
Plecopteen | o
Pep \odidae 7 2 3
NEmouridae 1z | 5 '
T2\ Coptera
H‘vdroD.S\ICL\ d A¥. Y & 24
Hydeop¥ili dae L2 3 2
R\h\quODL\ lidae L 7 2
I
Mchlop+£2A— |
CC)\-\IO/Q dag | ) ) |
l
ColEoP-J-EZA— |
Dr’uoo\dAE. (Nazyae ) 3 2 |
(nduids) b s 2
Elwnd#t, | 2 7] {
7\14'5&[4(45. I3 2 | 4
H\;drop\n | da s 4 L : 8 _
. |
/74:""")/&7"5,2:4" | |
Be/osPs mrndsdae Q L a4
CorixidAE I R
| [ Wy 20 |







